In this study, the optical gain coefficient due to spontaneous emission for the conjugated compound 1-(4'-(diphenylamino)-[1,1'-biphenyl]-4-yl)ethanone (DBE) in two solvents, Tetrahydrofuran (THF) and Dichloromethane (DCM) was investigated using the variable stripe length method. The solutions were placed in 10 mm cuvettes and pumped optically with N 2 laser (337 nm) with pulse duration of 1.2 ns and repetition rate of 10 Hz. A maximum net gain of 12 cm −1 for the compound in THF, and 7 cm −1 for the compound in DCM were recorded at the input energy of 162 μJ. The fluorescence quantum yields (φ f ) of the compound were determined at the excitation wavelength of 337 nm using coumarin as a standard. The values of (φ f ) for the samples in DCM and THF solvents were found to be 0.68 and 0.61, respectively. The high values of quantum yields suggest the possibility of using this material as an active media for lasing and for LED.
Introduction
Conjugated polymers become an important class of materials and have attracted huge research interested worldwide for many years. These materials possess a notable photophysical and electrochemical properties, which make them useful in a wide range of optoelectronic devices, in particular, the use of these materials in light-emitting diodes, field-effect transistors, and photovoltaic cells [1] - [6] . 246 Optics and Photonics Journal organic photoluminescence [4] , and electroluminescence devices [5] . Conjugated polymers proved to be good candidates for lasing medium due to their high photoluminescence quantum yields and their wide range tunability. There are several techniques available for measuring gain in such materials. A quite straightforward technique to determine the steady-state gain spectrum for an optically active medium is the variable stripe length method, originally presented by Shaklee and Leheny [7] . This technique involves the measurement of the amplified spontaneous (fluorescent) emission (ASE) from an illuminated stripe of varying length. The ASE measurements have been investigated in organic conjugated polymers [8] [9], inorganic polymers [10] , and rare earth doped polymers [11] .
In this paper, we present the measurements of the optical gain due to spontaneous emission using the variable stripe length method of the conjugated com- Figure 1 
Experiments and Results
The conjugated ethanone derivative (DBE) was synthesised according to the procedure described in [12] , applying Suzuki coupling of 4-bromo-N,N-diphenylaniline with 4-(acetylphenyl)boronic acid under palladium catalysis. The structure of the compound is shown in Figure 1 .
Solutions of 1 g/l concentration were prepared in THF and DCM. The solutions were placed in 10 mm cuvettes. Emission and excitation spectra were obtained using 600 fluorometer. The fluorescence quantum yields (φ f ) of the compound were determined at excitation wavelength 337 nm using coumarin as ). It is well known that the large Stokes shift eliminates spectral overlap between absorption and emission and allows detection of fluorescence while reducing interference [14] , therefore the studied compound may be considered for biological imaging and in vivo labelling.
The variable stripe method was used to measure the optical gain from DBE.
The laser beam from N2 laser (λ = 337 nm, pulse duration 1.2 ns and repetition rate 10 Hz) was used for photoexcitation. The beam was focused by a cylindrical lens with 10 cm focal length to form a rectangular stripe with a length of 5mm
and width of 1 mm, in order to obtain the uniform intensity along the stripe length the two ends of the stripe were blocked and the experiment was performed with the central part of the stripe. The knife edge was placed on the translation stage and used to vary the excitation region. The emitted fluorescent was collected for different lengths of the stripe at a right angle to the direction of laser beam. The fluorescent signal was detected by CCD spectrometer. Figure 3 shows the evolution of the fluorescent intensity from the end of excitation stripe as a function of different stripe length at a fixed input energy (78 μJ) for the compound in DCM. As can be seen from the figure the emission intensities saturates for stripe length larger than 5 mm. This is probably due to the gain saturation, caused by depletion of excited state population by stimulated emission.
This phenomenon was observed also when the intensity of the emission was studied as a function of the excitation length. Figure 4 shows the evolution of the emission spectra collected at different input energy and a fixed stripe length of 4 mm, for DBE in THF. The evolution of the emission may arise from the increase as an indication of the occurrence of amplified spontaneous emission. The spectra narrowing was not observed due the followings: the low input energy used in the experiment which is limited by output energy of the laser and the ns pulse duration used in the experiment which, may have taken longer time to resolve the emission processes in this compound [15] (too long and not quite clear sentence). However, the spectral narrowing was observed for polymers using fs pulses [16] [17].
In the limit of the experimental conditions, the fluorescence intensity from stripe length is related to optical gain by equation [6] ( ) ( )
where ( ) I l is the amplified emission, sp I is spontaneous emission, g is the net gain coefficient and l is the stripe length. By fitting the experimental data to Equation (1), and taking sp I as a fitting parameter, the gain coefficient for different input energy can be measured. 
Conclusion
In conclusion, we studied spontaneous emission and gain measurement for 
